Abstract-In projects involving engineers from multiple cultural backgrounds the implementation of Systems Engineering (SE) Processes demands cross-cultural leadership competence by the engineers who lead such work teams to support the quality of project performance. This paper reports the qualitative results of a web-based survey of Indonesian expatriate engineers addressing their perceptions of cross-cultural issues in the implementation of SE processes in projects. The questions investigated the engineers' knowledge, experience, and perception of how they manage the leadership aspect of their intercultural relationships. Several issues were identified as factors influencing cross-cultural leadership. The factors that influence cross-cultural leadership include conflict resolution and decision making styles used by the project leader. This study reveals that, as perceived by Indonesian engineers, the conflicts that happen in the project team were resolved based on existing policy rather than considering the specific cultural background of participants and the important decisions in the project team were made collaboratively using the leader's ideas and members' contributions. Another result from this study is that the relationships between team members were important to the achievement of an effective balance between the completeness and quality of the project. This paper discusses how intercultural issues interact with performance of formally defined project processes.
INTRODUCTION
Projects are often performed by people from diverse cultural backgrounds. The ability of engineers to manage and work in cross-cultural teams includes cross-cultural leadership ability. Cross-cultural leadership competence for the engineers influences the quality of the project performance.
Cross-cultural leadership is needed for teams coming from different countries, each with their own ethnic cultural characteristics. There are two major aspects in cross-cultural leadership [1] . The first aspect is the manager's adjustment of their leadership style when they engage with subordinates of different cultural backgrounds. Those who have cross-cultural leadership competencies will simply change their style of manager-subordinate interaction. The second aspect of crosscultural leadership is the subordinates' acknowledgment of the manager's adjustment of leadership style [1] . In the latter aspect the subordinates recognize the adjustments and effort that the manager has made. This aspect is more individually focused on the subordinates' interpersonal communication skills than the former aspect.
The purpose of this paper is to identify how the subordinates perceive cross-cultural leadership in their engineering projects and the implications for the improvement of cross-cultural leadership capability. This paper reports a study of the perception of Indonesian engineers of conflict resolution in engineering project teams. It was found that the conflict was primarily resolved using existing rules rather than specific consideration of the cultural background. This study also reveals that the important decisions in the project team were made by collaboration of leader's ideas and member's contributions in analyzing the supporting ideas. Another result from this study is that the relationships between team members are important to the success of the organization.
II. METHODOLOGY
This paper reports results from the second phase of a larger research project. The first phase was a small set of interviews with engineers to explore the conceptual space associated with the questions under investigation, with a view to refining the questions presented in the survey reported here. The earlier phase has been reported in other papers [2, 3] . This work has been conducted under human research ethics protocols approved by University of South Australia (Ethics Protocol Number 0000023567. "Cross-cultural Impacts on Systems Engineering Practices -Main Study"). The larger study also addressed several other aspects of the impact of cross-cultural issues in performance of engineering project, reported elsewhere.
A. Sampling Method
The population was sampled using purposive sampling. The research participants were invited to participate because they were Indonesian engineers working in other countries with over six months experience in the other country. The participants were found using professional society membership and social networking. A deliberate effort was made to obtain participants working in a variety of countries to which many Indonesian engineers travel for work. Potential research subjects were contacted by email and phone to describe the research and to offer the opportunity to contribute to this study.
B. Questionnaire
The questionnaire used in this study contained both closed and opened-ended questions. The open-ended questions were designed to elicit detailed descriptions to identify the participants' experience and knowledge associated with the research topic.
C. Research Participants
This research was conducted using a web-based survey which was conducted from May to August 2011. The participation criteria are: an engineer with Indonesian cultural background; working in an engineering project or company, either under permanent or temporary contract; and working outside Indonesia. 297 people submitted responses to the survey. After review, 291 responses were found to be valid. The excluded responses were from people employed in universities or research institutions. The participation criteria was specifically based on employment in engineering projects or companies because the work imperatives of professional practice in engineering in industry are quite different than for academic work, resulting in different management and supervision processes being used in the two settings. The gender distribution of participants is shown in Fig. 1 . Numbers of participants by country of employment are shown in Fig. 2 . Research participants based on type of industry are shown in Fig. 3 . Research participants based on experience in multicultural work environment are shown in Fig. 4 . 
III. SYSTEMS ENGINEERING PROCESSES AND CROSS-CULTURAL LEADERSHIP

A. Elements of Systems Engineering Processes
The international standard describing the systems engineering processes associated with the system lifecycle is ISO/IEC 15288 [4] . This standard is used as the basis of the INCOSE (International Council on Systems Engineering) Systems Engineering Handbook [5] , which in turn is the foundation of the INCOSE systems engineering certification program [3] .
ISO/IEC 15288 divides the processes to support the system lifecycle into four groups: agreement; organizational projectenabling; project; and technical processes. The description of each process is as follows.
1) Agreement processes
Agreement processes are the activities for organizing agreement between the acquirers and suppliers of systems. In agreement processes, there are two main processes: acquisition and supply process. These processes concern how the organization performs the work of deciding with whom to perform business and how agreements which form the basis of the business are achieved.
2) Organizational Project-Enabling Processes
The purpose of Organizational Project-Enabling Processes is to ensure the entire project resources are appropriate to achieve the expectations of the organization elements involved. These processes set up the project atmosphere and generate a strong business framework. The processes start with a life cycle model, infrastructure, and project portfolio management processes. To ensure human resources availability and competency, human resource management is also needed. The last process is quality management to ensure customer satisfaction with guaranteed product and service quality.
3) Project processes Generally, project processes concern planning and managing the project. Project planning can be modified during the technical development, supported by a work breakdown structure, configuration management records, and risk control in project management to maintain the achievability of the project purposes.
4) Technical processes
Technical processes concern design, development and implementation of the system. The technical processes are built from project requirements that will be analyzed for their validity, consistency, desirability and achievability in a certain time period. The final outcome is the development, integration and implementation of the product in the user environment. Maintenance and disposal are also included in the technical processes.
B. Indonesian Expatriate Engineers' Cross-Cultural Leadership Experience
All the participants were working in a culturally diverse environment. Those with familiarity with a multicultural work environment found that cross-cultural adaptation in their workplace was not a major challenge for work performance. They found that the multicultural team helped them to complement each other to improve project achievement and quality. These findings are supported by Page's work that shows that diversity in a project team can lead to improved outcomes [6] .
In some cases limitations in the cross-cultural ability of engineers may reduce project performance rather than lead to improvement. What is leadership? Leadership is defined as a role of influencing groups of people or organizations in terms of tasks and objectives, commitment and fulfillment of target achievement, group/organization identification and culture [7] . Cross-cultural leadership is defined as leadership (as defined above) in a multicultural work environment. The general duties of the leader are to manage the achievement of the project goal and manage job distribution among the team members under the leader's authority. The two main responsibilities should be balanced and maintained [8] . In cross-cultural leadership power distance, one of Hofstede's cultural dimensions, takes an important role [9] . The relationship between the leader and follower is influenced by the perception of power distance based on their cultural background. An example of inappropriate leadership in a cross-cultural setting is when the leader uses his/her cultural background based leadership style in multicultural team work [10] . Therefore, in a multicultural working environment, social-oriented leadership skills are needed to achieve project success. These skills include conflict resolution skills, interpersonal and group consideration, social sensitivity, diplomacy skills, and communications [11] .
IV. CONFLICT MANAGEMENT IN THE MULTICULTURAL WORK TEAM
The research participants were asked how the project leaders resolved conflicts in their multicultural project team. There were five possible responses to this question, from which the interviewee was to select only one, were: A. Based on the uniqueness of each individual, B. Based on the cultural background of each person, C. Based on existing rules, D. All project team members are treated equally, or E. Compromising conflicts with other parties/ mediator.
Each answer option in this question has a background originating in the first phase of this study, which were interviews with 18 Indonesian expatriate engineers. It was found that the engineers mainly offered those five factors in conflict resolution [2, 3] . The first option, that conflict is resolved based on the uniqueness of each individual is found because the project leader realized the subordinates have unique personal background, such as family, education, etc. The project leader adjusts the leadership style to fit the team members' personal background.
The second option, that conflict is resolved based on the cultural background of each person is similar to the first, but builds on cultural background.
The third option in conflict resolution is that the leader resolves the conflict based on the existing rules of the organization. This option is the most common. The impact is that conflict resolution, despite of the cultural or personal background of the parties is based on the leader's use of organizationally conferred authority to solve the problem using the regulations in the project documentation.
The fourth option is that if any conflict happened; all project team members will be treated equally regardless of their position or other factors. In this option, the ability of the leader to maintain fairness among the subordinates is applied [12] .
The last option is that the leader needs to use a mediator. In this option, the leader chose not to use his/her leadership or conferred authority in conflict resolution but involved others such as the human resources department. The survey results are shown in Fig. 5 . From the interview quote, it was found that conflict resolution was based on the uniqueness of each individual [2, 3] . This was noted in one of the responses:
As formal way, such as by analysis Each option in this survey question has a background for its presence. From the first phase of this study, the interviews with 18 Indonesian expatriate engineers, it was found that the engineers primarily described the five factors in the leader's approach in decision making [2, 3] .
The first option, that the decision is entirely in the hands of leader/acting autocratically is present because it was found that some project leaders decide to handle all the problem solving in the project by imposing their authority. Conversely, the second option, that the decision is the responsibility of all team members reveals a process of dynamic team work where all the team members are responsibile to contribute in the decision making process. The third option is that the circumstances in the project team make the subordinates feel reluctant to give feedback to their superiors. This option commonly happened in project teams with a wide gap of power-distance between the leader and subordinates [9] . These could also vary with company size and/or structure, as well as the nature of the systems to be engineered. The fourth option is that the decision is always made by collaboration of the leader's and members' ideas. In this option, social-oriented leadership skills are applied [11] . The last option is that the leader encourages the subordinates to contribute in a formal way, such as by analysis, which also involves leadership skills of the leader.
The survey result, in which the research participants were allowed to check more than one option, is shown in Fig 6 . 
VI. COMPLETENESS AND PERFECTION OF THE PROJECT VS RELATIONSHIPS BETWEEN THE TEAM MEMBERS
The research participants were asked an open-ended, text based, question about what they individually believe to be the most important thing for their organization. The result from this question can be categorized into three main groups as follows: -The first group were those who answered that the completeness and perfection of the project is the most important. The reasons for this answer are trifold: result/goal orientation, profit orientation and lower importance of team relationship.
-The second group were those who answered that the most important thing in a project is the relationship between the team members. They offered three main reasons: work productivity, leadership, and solid teamwork. These reasons, notably, can be argued to be causal factors to support successful completion of projects. -The third group were those who answered that both the completeness and perfection of the project and the relationship between the team members contribute equally to a successful project. The result for this question can be seen in Fig. 7 . 
A. Completeness and perfection of the project
As shown in Fig. 7 , 69 answered that the completeness and perfection of the project is the most important thing for the organization. These engineers explained why they chose this option.
-Result/goal orientation The main objective of a project is achieving the project goal with a high quality result. The objective is set at the beginning of the SE processes including requirement elicitation, analysis and verification, design, review and planning, and is implemented in the later stages of production/construction, system verification and validation, operational use, system support and control, and through to disposal of the system [4, [13] [14] [15] .
In this survey a number of engineers explained the reasons for their perception that the most important thing in the project is achieving the project goal. Some engineers stated that completeness and perfection of the project is more important than the relationship between team members because the final goal of the project is accomplishing that target. Targets and objectives should be achieved through teamwork and professionalism.
One of the engineers said that the essential goal of a project is to deliver high quality project results. When this goal is achieved, team members will be appreciated for their contributions. Therefore, the relationship between team members will also be good. A quotation follows:
I think complete and perfect project is the most important thing for organizations. The reason is because essentially we have to deliver the project. So the most important things are all the circumstances that support the perfection of the projects. When the project goes smoothly, in general the relationship between team members will also be good because each of them can appreciate the contributions of team members. (E69SGIT/MLC) -Profit orientation
The objective of the company or project is to make profit from what is provided. This becomes the base of the research participants' answer for why the completeness and perfection of the project is more important than the relationship among the team members. The engineer explained in the following survey quotation.
Viewed from the organization side, the complete and perfect project is more important. This is because it directly receives the effects of the financial side (profit or cost-savings). Staffs in this industry are required to have high professionalism and good instincts for cooperation. (E254MYOM/MLB)
The engineer E254MYOM/MLB stated that the performance of the project is measured through the profit or cost-savings achieved. Therefore a complete and perfect project that can earn high profit and achieve cost-savings is more important than maintaining relationship between team members.
-De-emphasis on team relationship Some of the research participants are expatriate engineers employed on a contract basis. Their job is mainly accomplishing the project's objective in a certain country and then they will relocate to another country for a different project in the same company. This circumstance caused these engineers to rate the relationship between team members as less important than achievement of project objectives. The engineer explains as below.
A complete and perfect project is more important. This is because of the mobility of the staff in the U.S. is relatively high (easy to move from one firm to another). (E174USIT/MLD)
Based on his experience in an engineering company in the United States, engineer E174USIT/MLD said that expatriate workers and especially engineers are working based on contract. Therefore, they would easily move from one company to another, even move from one country to another. From the project or company side, the relationship between team members is less important because of the mobility of the engineers. The most important thing is good and clear project documentation to enable the project to continue running even though the team members' change during the implementation. Another reason for the lower importance of team relationships is the inequality of salary or race in multicultural work teams. This was noted in one of the responses:
I Engineer E259MYIT/MLA said that both options are important. The relationship between team members affects employee loyalty to the company. On the other hand, bad relationship can cause low quality of the project outcome.
VII. CONCLUSIONS
Systems engineering processes performed by Indonesian expatriate engineers in various engineering projects require cross-cultural leadership competence for the engineers to maximize the quality of the project performance.
Several issues were identified as factors influencing crosscultural leadership including conflict resolution and decision making. Engineers were also asked about their perception of how the completeness and perfection of the project or the relationships between the team members ranked in importance to the organization. This paper reports that, as perceived by Indonesian engineers, conflicts in the project team mostly were resolved based on existing rules rather than considering the cultural background of the protagonists. The important decisions in the project team were made by collaboration of the leader's ideas and member's contributions in analyzing the supporting ideas.
Leadership skills in a multicultural context are also shown to be important in a project because they are related to the importance of team relationships as a contributing factor to project success.
Other results from this study are that the relationships between team members are often seen as being of great importance to the organization rather than direct emphasis on project completeness and perfection.
Engineers suggested that a combination of completeness and perfection of the project and relationships between the team members are valuable for the project or organization in implementing SE processes and their implication for the improvement of cross-cultural leadership capability.
Finally, for future work, the data about diversity in project teams enables a cross-correlation analysis between background (experience, demographic, and type of industry) of engineers and the findings reported here about crosscultural leadership. ACKNOWLEDGMENT I.S. Windiarti thanks the Government of Indonesia for funding of this research through a DIKTI Scholarship.
